The 65-item Functional Performance Inventory (FPI), developed to quantify functional performance in patients with chronic obstructive pulmonary disease (COPD), has been shown to be reliable and valid. The purpose of this study was to create a shorter version of the FPI while preserving the integrity and psychometric properties of the original. Patients and methods: Secondary analyses were performed on qualitative and quantitative data used to develop and validate the FPI long form. Seventeen men and women with COPD participated in the qualitative work, while 154 took part in the mail survey; 54 completed 2-week reproducibility assessment, and 40 relatives contributed validation data. Following a systematic process of item reduction, performance properties of the 32-item short form (FPI-SF) were examined. Results: The FPI-SF was internally consistent (total scale α = 0.93; subscales: 0.76-0.89) and reproducible (r = 0.88; subscales: 0.69-0.86). Validity was maintained, with significant (P , 0.001) correlations between the FPI-SF and the Functional Status Questionnaire (activities of daily living, r = 0.71; instrumental activities of daily living, r = 0.73), Duke Activity Status Index (r = 0.65), Bronchitis-Emphysema Symptom Checklist (r = −0.61), Basic Need Satisfaction Inventory (r = 0.61) and Cantril's Ladder of Life Satisfaction (r = 0.63), and Katz Adjustment Scale for Relatives (socially expected activities, r = 0.51; free-time activities, r = −0.49, P , 0.01). The FPI-SF differentiated patients with an FEV l % predicted greater than and less than 50% (t = 4.26, P , 0.001), and those with severe and moderate levels of perceived severity and activity limitation (t = 9.91, P , 0.001). Conclusion: Results suggest the FPI-SF is a viable alternative to the FPI for situations in which a shorter instrument is desired. Further assessment of the instrument's performance properties in new samples of patients with COPD is warranted.
Introduction
Evaluating functional status reliably, validly, and simply is an ongoing challenge in pulmonary research. One dimension of functional status is functional performance, defined as the physical, psychological, social, occupational, and spiritual activities that people actually do in the normal course of their lives as they attempt to meet basic needs, fulfill usual roles, and maintain their health and well-being. 1, 2 These activities are chosen by the individual based on personal preference, subject to the limits imposed by capacity, and generally require less than functional capacity to accomplish. 1, 2 Functional performance includes what has been frequently referred to as activities of daily living (ADL), instrumental activities of daily living (IADL), and/or self-care activities, as well as corporeal activities in the recreational, social, and spiritual domains.
The Functional Performance Inventory (FPI) is a 65-item self-administered questionnaire designed to evaluate functional performance in patients with chronic obstructive pulmonary disease (COPD). 3 Although the instrument has exhibited evidence of reliability and validity, the length can be prohibitive, particularly in studies involving multiple patient-reported outcomes.
The purpose of this study was to reduce the length of the FPI, creating a short form (FPI-SF) that preserved the conceptual integrity and psychometric properties of the original instrument. This article provides a background on the development and validation of the long form and describes the process used to eliminate items and evaluate the reliability and validity of the FPI-SF relative to the longer version using data from the original validation study.
Background: the FPI Content validity
An in-depth literature review and qualitative interviews with men and women with moderate to severe COPD informed the overall structure of the FPI, including the six domains of assessment, content of the items within each domain, response options, instructions for completing the instrument, and scoring. 4 The draft FPI was evaluated by 24 specialists in COPD from across the United States, with each expert using their experience to rate the relevance of each item on a 4-point scale, from not at all (1) to very relevant (4) . Based on this feedback, items were revised, reorganized, and clarified. The revised tool was submitted to seven new experts for review. The content validity index (CVI; percentage of items rated 3 or 4 (relevant or very relevant) 5, 6 by at least six of the seven experts) for the FPI was 86%. Of the seven experts, five rated all of the items relevant or very relevant (3 or 4).
The instrument was pretested with five patients with COPD using cognitive interviewing techniques. Specifically, participants were interviewed about the clarity and ease of understanding the instructions, comprehensiveness of the questions, and content of the items and response options. Based on patient feedback, several adjustments were made to the instructions; no changes in item content or response options were required. 3 Since the development of the FPI, several studies have been published providing further support for the content validity of the instrument. These studies include qualitative studies of patients with moderate to severe COPD, 7 elderly patients with limited ability to perform daily activities, 8 and expert review of its suitability for use in Taiwan 9 and Turkey.
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A literature review of functional performance measures used in clinical studies from 1995 to 2005 described content across nine instruments and found that seven different domains were covered to varying degrees (personal care, mobility, household tasks, recreation, social activities, religious/spiritual activities, and sexual activity), with the FPI offering the most comprehensive assessment.
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FPI structure
For ease of administration, the FPI is organized according to the six domains of functional performance identified during the qualitative interviews: body care, household maintenance, physical exercise, recreation, spiritual activities, and social activities. Sample items for each subscale are provided in Table 1 . For each activity, response options range from 1 (the activity can be performed easily, with no difficulty at all) to 4 (the activity is no longer performed for 
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Functional Performance Inventory-short Form health reasons). A 'not applicable' option is also available for patients who choose not to perform a given activity for reasons other than health. The instructions ask subjects to circle the number that best describes how difficult it is for them to perform each activity. To score the instrument, subjects receive no points for activities they do not perform, whether for health or other reasons (0 points). The remaining three options are reversed, so a subject who performs an activity with no difficulty receives 3 points, some difficulty = 2 points, and much difficulty = 1 point (1 = 3, 2 = 2, and 3 = 1). Total and subscale scores are expressed as mean values, with an 80% completion rate required for calculation. Scores range from 0 to 3, with higher scores indicating higher levels of function.
reliability and validity
Several validation studies were conducted to assess the psychometric properties of the FPI in patients with COPD. 3, 12, 13 Internal consistency reliability levels for the total score were high in all studies (α = 0.89-0.98). More recently, Reishtein 14 and Kapella et al 15 reported reliability levels of 0.73 (n = 100) and 0.92 (n = 130), respectively. The 2-week reproducibility (intraclass correlation coefficient (ICC)) for the total scale is 0.87, with subscale score ICCs ranging from 0.66 (physical exercise) to 0.89 (household maintenance). 3 In the original validation work, validity of the FPI was correlated (r) with the following criterion variables (unless otherwise specified, coefficients correspond to the two validation studies, respectively 3, 13 The FPI was also validated against the Sickness Impact Profile (−0.59), American Thoracic Society and the Division of Lung Disease Breathlessness Scale (0.62), the Medical Outcomes Study Short Form 36, Physical Functioning Scale (0.69), and the Physical Activity Scale for the Elderly (0.62). 12 The study of Kapella et al 15 14 reported significant moderate negative relationships between the FPI and dyspnea (r = −0.51, P # 0.01) and fatigue (r = −0.27, P , 0.01).
Material and methods
Item selection
The aim of this study was to reduce the length of the FPI by 50%, to fewer than 34 items, while maintaining the subscale structure, reliability, and validity of the instrument. Items were selected for content validity based on the qualitative data and contribution to subscale reliability. The 65 items comprising the FPI were first reviewed for their content validity, with items prioritized for retention based on patient reports of their importance to daily functioning and clinician ratings of relevance to clinical assessment. Redundant or overlapping items were also identified for possible elimination. Item-to-subscale correlations and the contribution of items to subscale internal consistency reliability were then examined using data from the original FPI validation study (sample and data are described below). Redundant items that did not contribute to reliability were excluded.
Thirty-two items were selected for inclusion in the FPI-SF: body care (five items), household maintenance (eight items), physical exercise (five items), recreation (five items), spiritual activities (four items), and social activities (five items). Sample items are provided in Table 1 . Consistent with the longer version, subscale and total scores for the FPI-SF are computed by taking the mean across items, with an 80% completion rate required for calculation. Higher scores indicate better functioning.
expert review
Expert ratings data from the development process were used to summarize the CVI for the FPI-SF. Because expert ratings were also used for item reduction, it was expected that this value would be very high.
reliability and validity testing
To examine the performance of the FPI-SF relative to the long form, data from the original validation study were used to test the reliability and validity. 3 Because items were eliminated based, in part, on their contribution to reliability, internal consistency levels were expected to be equivalent to or greater than the original instrument. The FPI and FPI-SF subscale and total scores were correlated to provide insight into the 'upper bound' of the relationship between the two versions.
Measures
Concurrent validity
Concurrent validity was evaluated by correlating the FPI-SF with three measures of day-to-day activity: the FSQ, the DASI, and the KAS-R. These instruments are consistent with the construct of performance as defined in the theoretical framework but were not developed specifically for the COPD population and are less targeted in their assessment. Thus, moderate correlations between these measures and the FPI-SF were anticipated.
FsQ
Two of the six subscales of the FSQ were used in the analyses: basic ADL (three items) and IADL (six items). 16, 17 The FSQ has been tested for reliability and validity in various clinical populations and has been used as an indicator of functional status in a number of studies. 16, [18] [19] [20] [21] [22] [23] [24] [25] Reliability estimates (Cronbach's α) for the FSQ-ADL and IADL current sample were 0.81 and 0.91, respectively.
DAsI
The 12-item DASI is designed to tap physical fitness and cardiac functional capacity indirectly by asking subjects to evaluate their ability to perform various activities. 26 Each activity is weighted according to its known metabolic cost in metabolic equivalent units. The DASI has been correlated with peak oxygen uptake and with the Canadian Cardiovascular Society Classification. The internal consistency reliability for the DASI in this study was 0.85.
KAs-r
The KAS-R assesses patient adjustment and functioning in the areas of social role and free-time activities, as perceived by a relative or confidant. The KAS-R has been shown to approximate clinical judgment and has discriminated between well-adjusted patients and poorly adjusted patients. 27, 28 It has also been used successfully in studies of patients with COPD. [29] [30] [31] Two subscales were used to validate the FPI-SF: performance of socially expected activities (16 items, α = 0.88) and free-time activities (22 items, α = 0.85).
Construct validity
Construct validity, the extent to which the measure fits into a network of theoretical relationships, was estimated by correlating the FPI-SF with factors that would be expected to constrain performance. Disease severity was expressed through pulmonary function, specifically FEV 1 % predicted, 32 and symptoms were measured through the BESC. The FPI-SF was also correlated with BNSI under the premise that basic needs motivate performance and performance fulfills basic needs. Cantril's Ladder hypothesizes that performance is related to life satisfaction.
BesC
The 89-item BESC evaluates 11 dimensions of the breathlessness experience: dyspnea, fatigue, sleep difficulties, congestion, irritability, anxiety, decathexis, helplessness/ hopelessness, poor memory, peripheral/sensor complaints, and alienation. [32] [33] [34] A total score summarizes the overall symptom experience. In the present study, internal consistency reliability estimate for the total score was 0.97.
BnsI
The 27-item BNSI asks subjects to rate, on a scale of 1 (terrible) to 7 (delighted), how they feel about various aspects of their lives. Five subscales correspond to Maslow's need categories: physical, safety-security, love belongingness, esteem-self-esteem, and self-actualization. The total score indicates overall perception of need satisfaction. The instrument has been tested for reliability and validity in healthy older adults and patients with COPD. 35 The internal consistency of the total scale in the present study was 0.95.
Cantril's self-anchoring Ladder of Life satisfaction
Cantril's Ladder asks subjects to describe their satisfaction with life at the present time, 1 year ago, and 1 year from now on a 10-rung ladder, with the bottom (0) representing the worst possible life and the top (10) the best possible life. 36 It has been used successfully in studies of the elderly and patients with affective disorders and in evaluating quality of life following cerebral bypass surgery, bone marrow transplant, and renal dialysis. 37 Satisfaction with life at the present time was used in this study. 
Known-groups validity
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Functional Performance Inventory-short Form disease and activity limitation to be mild to moderate with those who perceived their disease and activity limitation to be severe to very severe, anticipating that these patients should score differently on the FPI-SF. The second test compared patients with an FEV 1 % predicted $50% (mild to moderate) with those ,50% (severe to very severe), using the Global Initiative for Chronic Obstructive Lung Disease spirometric classification of COPD severity. 38 Perceived severity and activity limitation FPI-SF subscale and total scale scores of patients who felt their disease and activity limitations were mild to moderate (responded 1 or 2 on a 4-point severity scale and 1 to 3 on a 5-point activity scale; n = 60) were compared with those who felt these factors were severe to very severe (responded 3 or 4 on the severity scale and 4 or 5 on activity; n = 73).
Analyses
Cronbach's formula for coefficient alpha (α) was used to estimate the internal consistency reliability of the FPI-SF subscales and total scale. 39 Reproducibility was estimated using ICC that controls for systematic bias by combining a measure of correlation with a test of the difference between means. For descriptive purposes, Pearson correlation coefficients (r) and mean differences between observations (± standard error) were also calculated.
Pearson product-moment correlations were used to examine the relationship between the FPI and FPI-SF scores; between the FPI-SF and FSQ, DASI, and KAS-R scores; and between the FPI-SF and indicators of disease severity, symptoms, and life satisfaction. Known-groups validity was tested using the independent samples t-test procedure to compute Student's t-statistics for equal or unequal variance based upon results of the Levene's test. All tests were two-tailed, and the a priori significance level was set at 0.05. Because this study involved evaluative psychometric analyses, no adjustments were made for multiple tests.
Results sample
As described in an earlier article, 3 154 patients participated in the survey; 54 participated in the 2-week reproducibility evaluation. The mean age of the sample was 64.6 years (SD = 11.4). Most were women (n = 95, 62%) and 11.7% (n = 18) were African-American. The majority were married and living with their spouses (n = 86, 56%) or widowed (n = 36, 23%). Twenty percent of the sample (n = 30) lived alone. One-third (n = 50) had less than a high school education, 25% (n = 38) had completed high school, and 25% (n = 39) had a college education. For patients for whom pulmonary function data were available (n = 136), mean FEV 1 was 1.08 (SD = 0.51) and FEV 1 % predicted was 42.3% (SD = 18.5). The forced expiratory volume in 1 sec to forced vital capacity ratio (FEV 1 /FVC) was 0.51 (SD = 0.15).
The 40 family members were primarily spouses (90%) (others included housemates and adult children), and 51% were men. Mean age of the group was 61.6 years (SD = 8.9 years). Over half (64%) had a high school education or above, and 36% were employed full-time. Respondents had resided in the same household for an average of 29.1 years (±14.4), and most (85%) received no help around the home or with their significant other's care.
expert review
The CVI for the FPI-SF was 100%. Of the seven experts, six rated all of the 32 items relevant or very relevant (3 or 4).
reliability
Internal consistency and test-retest reliability estimates for the six subscales and total scale of the FPI-SF are provided in Table 2 . Subscale internal consistency levels ranged from 0.76 (physical exercise) to 0.89 (household maintenance), with a total scale α of 0.93. ICCs ranged from 0.68 (physical 
Validity
Correlations between the FPI and FPI-SF total scores were very high (0.98). Subscale correlations between the six subscales were as follows: body care: 0.97, household maintenance: 0.93, physical exercise: 0.97, recreation: 0.93, spiritual activities: 0.98, and social activities: 0.95. Pearson correlation coefficients between the measures of concurrent validity and the FPI-SF subscales and total scale score are provided in Table 3 . All of the coefficients were within 0.11 of the long form, with 60% within 0.04. All but one of the correlations with the FSQ and DASI were statistically significant. Ten of the 14 relationships with the KAS-R were statistically significant. The FPI-SF total score correlated significantly with each of the concurrent validation measures.
Correlation coefficients between the four measures of construct validity and the FPI-SF subscale and total scales are provided in Table 4 . All of the coefficients were within 0.15 of the long form, with 71% within 0.04. The spiritual activities subscale did not correlate with FEV 1 % predicted, a characteristic shared by the long form. All of the correlations between FPI-SF total score and the construct validation measures were statistically significant and were higher than for the long form for two of the four variables.
Evidence of known-groups validity of the FPI-SF is shown in Table 5 . Patients who perceived their disease and activity limitation as severe to very severe had significantly lower scores on the FPI-SF total and all six of the subscales as compared with those who perceived their disease and activity limitation as mild to moderate. The FPI-SF total and five of the six subscales also discriminated between patients with an FEV 1 less than and greater than 50% predicted. Once again these results were identical to those reported for the long form. 
Discussion
The FPI was designed to quantify patient-reported functional performance in COPD. The original measure was based on an explicit analytical framework, existing literature, and the experiences of the patients themselves, with evaluative input from clinical and scientific experts. 3 The purpose of this study was to create a shorter version of the FPI while preserving the integrity and psychometric properties of the original instrument. To optimize content validity, the item reduction process was informed by qualitative data from the original development process as well as item-level quantitative evaluation.
Reliability estimates suggest the FPI-SF is internally consistent and stable over time with values similar to the 
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Functional Performance Inventory-short Form longer form. Internal consistency levels for five of the six subscales exceeded Nunnally's criterion of 0.80 for basic research, with the total scale score exceeding the recommended 0.90 for applied settings and approaching the 0.95 recommended for applied research. 39 The FPI-SF was used in studies by Wall 40 and Yeh et al, 9 who found similar internal consistency levels (0.94; n = 119 and 0.93; n = 138, respectively).
The two versions of the instrument were highly correlated, with 96% common variance in the total scores and 87%-96% shared variance in subscale scores. Concurrent validity of the short form was consistent with that of the original long form. Significant correlations were found between the FPI-SF and the DASI, FSQ, and relatives' perception of patient performance, with magnitudes like the original. The construct validity of the FPI-SF was also supported. Once again consistent with the long form, the relationship between this measure and indicators of basic needs (BNSI), life satisfaction (Cantril's Ladder), and symptoms (BESC) were statistically significant with moderate to large effect sizes. Correlations between FEV 1 % predicted and the FPI-SF subscales and total scale were consistent with those observed with the long form, with values within 0.07, with all but one of the scales within 0.03. Wall used the short form in a study of 97 patients with moderate to severe COPD and found significant relationships between the FPI-SF and dyspnea (r = 0.62, P , 0.01) and self-efficacy (r = 0.58, P , 0.01). 40 Like its longer counterpart, the FPI-SF was able to distinguish patient groups based on perceived severity and activity limitation as well as pulmonary function. The FPI-SF's sensitivity to treatment effects was shown in a randomized, controlled pilot study examining the effect of yoga on dyspnea-related distress and functional performance in patients with COPD, where significant improvements were seen in FPI-SF score (ES = 0.79, P = 0.04) in the yoga-trained group compared with usual care controls. 41 Evidence of concurrent and construct validity continued to be weakest for the spiritual activities subscale, with significant but relatively weak correlation coefficients. Because patients reported in qualitative interviews that they felt spiritual activities were an important part of their daily performance, the authors felt this subscale should be represented in the short-form version of the FPI. Further qualitative study of spiritual activity as a domain of functional performance for patients with COPD and additional consideration as to the optimal measurement methods for this aspect of performance may be warranted.
Conclusion
The FPI-SF appears to be a viable alternative for those seeking a shorter and more parsimonious measure of functional performance. This study used the original validation data to test the performance properties of the short form relative to its longer counterpart. Results provided evidence of internal consistency reliability, reproducibility, and concurrent, construct, and known-groups validity. Further examination of the instrument's performance properties in new samples is warranted. 
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